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ABSTRACT 


During Kharif-2020, the present study was conducted on 21 blackgram genotypes at the field experimental site of 
Genetics and Plant Breeding, Naini Agricultural Institute, SHUATS, Prayagraj to investigate genetic variability, 
correlation and path coefficient analysis. ANOVA revealed significantly substantial genetic variability for all 21 
blackgram genotypes for 13 characters. In terms of average mean seed yield per plant and other characteristics, 
genotype IPU-94-1 may be the best genotype, followed by genotype IPU-94-2. UH- 10 and BH-82-2. High GCV and 
PCV was observed in number of seeds per plant (31.59,34.97) followed biological yield per plant (g) (24.49, 27.73). High 
heritability was recorded for seed index, number of seeds per plant, seed yield per plant, number of primary branches 
per plant and biological yield per plant. Seed yield per plant exhibited positive and significant correlation with number 
of primary branches per plant (0.298**, 0.437**), number of clusters per plant (0.500**,0.613**), number of pods per 
plant (0.384**,0.601**), seed index (0.938**,0.970**) an d biological yield per plant (0.518**,0.616**) at phenotypic 
level and genotypic level respectively. The highest positive direct effect on grain yield was depicted by harvest index 
followed by biological yield. Path analysis revealed that direct as well as indirect effect (through each other) biological 
yield and harvest index were high magnitude. This indicated that seed yield was mainly a product of direct and indirect 
effects of above two characters Black gram [Vigna mungo (L.) Genetic variability, correlation and path coefficient 


analysis. 
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INTRODUCTION 


Black gram (Vigna mungo (L.) Hepper) is the fourth most important pulse crop in India (Bhareti et al., 2011), also 
known as urd bean, urd or mash bean belongs to family fabaceae and sub family faboideae. It is an important self- 
pollinating diploid grain legume (Naga ef al., 2006) and 2n=22 is a chromosomal number (Dana 1980). Itis mainly 
grown in tribal areas in various cropping systems such as sequential crop, catch crop, mixed crop besides growing 
as sole crop under residual moisture condition safter rice harvest, blackgram for 12 percent of the country’s total 
pulse production Blackgram is an erect, fast growing annual herbaceous legume that grows to a height of 30-100 
cm. It has a well-developed tap root and stems that branch out widely from the base. The trifoliate leaves have 
ovate leaflets that are 4-10cm long and 2-7 cm wide. It has 4-10 black or mottled ellipsoid seeds (jansen,2006). This 
is one of the most significant short-term legume crops for food, fodder, soil conservation, integrated agricultural 
systems, pasture reclamation, and symbiotic nitrogen fixation. It is still cultivated on marginal lands under 
conditions and facesterminal drought which affects its productivity to a great extent. It is still grows on marginal 


soils and is subjected to severe drought, which has a significant impact on its output. 
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Black gram is grown in India in about 3.38M ha. Area with 1.61 MT of production with an average productivity of 
474 kg/ha. Rajasthan is the leading state with an area of 0.89M ha. Having production of 0.42 MT and productivity of 
473kg/ha. In Uttar Pradesh, it is being cultivated in an area of 0.78Mha with 0.039 MT production along with the 


productivity of 500kg/ha. Population explosion during the later part of 2oth century and earl 21St century has created 


short fall in food grain availability and related mal-nutritional problems amongst the economically weaker sections. 


Despite the fact that it may be grown in any season, the majority of blackgram cultivation takes place during the 
rabi or late rabi seasons, especially in peninsular India. The ideal temperature range for growth is 27-30 degrees Celsius, 
and a dry harvesttime is preferable since it drives the crop to mature and decreases disease risk. It grows best in moist 


soils, but not in saline or alkaline conditions. Waterlogging is more common in green gram than in blackgram. 


Black gram grain has a contents of protein 25%, a carbohydrate 56%, a fat 2%, a minerals 4%, and a vitamins 0.4 
percent (vitamin a, bl & b3). Inspite of its high nutritional value, its productivity is very low. In blackgram protein is 


almost 3 times that of cereals. Blackgram meets a large portion of the protein needs of the country’s vegetarian population. 


However, the productivity of urd bean is very low due to various constraints like Due to common ancestry of 
numerous excellent genotypes, poor plant type, cultivation in marginal sand hard climate, and vulnerability to diverse 


biotic and abiotic stresses, there is a limited genetic base. (Ali et al., 2006). 


The capacity to estimate genetic parameters such as phenotypic and genotypic coefficients of variability, 
heritability, and genetic progress to determine the inheritance of various quantitative and qualitative traits is a necessity for 
running an to improve yield and its component qualities through an effective breeding programme, it is vital to 


understand the type and magnitude of genetic variability in the population. Singh et al. (2016). 


The correlation coefficient is a measure how closely specific crop characteristics are linked to productivity. The 
inter-relation of the characters are generally indicated by correlation coefficient estimates, although path analysis allows 
for the development of new relationships. understanding of cause and of relationships (Wright, 1921). Several high 
yielding and disease resistant cultivars developed through routine breeding approaches have been released in black gram. 
Despite this, India’s production, area and productivity have remained nearly unchanged for the past 20 years. As a result, 


the ria a lot of room for genetic improvement in blackgram to produce superior, high-yielding types. 
MATERIALS AND METHODS 


The experimental material for this study was collected during Kharif 2020 at SHUATS, Prayagraj, Uttar Pradesh, in the 


department of Genetics and Plant Breeding. 


Experimental material of 21 black gram genotypes were sown in RBD in 3 replications, each with 5 rows of each 
genotype and a length of 1m each. The space between rows and plants were fixed at 30cm and 10cm, respectively. The 


full prescribed package of procedure was followed in order to develop a healthy crop. 


Days to 50% flowering, plant height, primary branches per plant, number of pods per plant, pod length, days to 
maturity, number of seeds per pod, biological yield, harvest index (percent), seed index, and seed yield per plant were 
among the 13 quantitative features reported. The observations for das to 50% flowering and das to maturity were made on 


a plot-by-plot basis. 
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The formulas were used to compute the various genetic parameters, such as GCV and PCV suggested by Burton 


(1952), while heritability, GA as 1% mean were calculated by adopting the formulae given by Johnson et al., (1955). 
RESULTS AND DISCUSSIONS 
Table 1 shows the average performance of 20 genotypes, including one check. 


The peruasal data demonstrated that the majority of features, such as plant height PLU-99-10 (21.42)- PLU-86-C 
(35.63) followed by 50% flowering ranged from UH-10 (43.38) to MU-06 (49.313), number of clusters per plant KKM- 
4 (9.71) to IPU-94- 1(22.06), number of pods per plant IPU-4-1(40.25) to KKM- 4 (24.71), pod length SPS-42 (2.97) to 
KKM-4 (4.83), biological yield KKM-4 (7.52) to IPU-94-1 (18.93), number of seeds per pod Ajeet- 32-(4.04) to PLU-708 
(13.69), days to maturity IPU-95(56.20) to H-1 (67.60), harvest index SPS- 42(40.07) to IC-240-183 (93.35), Seed index 
KKM- 4 (5.5) to BH-82-2(9.577), Seed yield per plant KKM-4 (5.5) to IPU-94-1(8.95) have a wide variation. 


Mean squares due to genotypes were significant for all variables, suggesting a high amount of genetic variability 


among the genotypes under investigation, as evidenced by ANOVA (Table 2). 


For certain features, genotypes showed a wide range of variation viz., plant height PLU-99-10 (21.42)- PLU-86-C 
(35.63), biological yield KKM-4 (7.52) to IPU-94-1 (18.93), harvest index SPS- 42(40.07) to IC-240-183 (93.35). 


With regard to seed yield, genotypes IPU-94-1 and UH-10 appeared to be the best genotypes, followed by UH-10 and BH- 
82-2. 


For all of the characters studied, the PCV was higher than the GCV, indicating that environmental variables were 
influencing the characters. The present findings are in accordance with the findings of Panigrahi et al. (2014), Anu et al. 
(2017), Priyanka et al. (2016), Mahesh et al. (2017), Gowsalya et al. (2016). According to Burton and Devane, the GCV 
and PCV were classified as low (less than 10%), moderate (10-20%), and high (more than 20%) (1953). The calculated 
GCV and PCV aided in gaining a better grasp of the genotype-to-genotype variability. Higher magnitude of GCV was 
recorded for number of seeds per plant (31.59), number of primary branches per plant (25.306) and biological yield 
(24.497), harvest index (%) (19.778) and number of clusters per plant (18.424), seed yield per plant (14.96), Number of 
seeds per plant (34.978), biological yield (27.732), harvest index percentage (24.025), number of clusters per plant (20.96), 
and pod length all had the highest magnitude of PCV (17.77). 


Plant height (8.182 and 16.467), days to 50% flowering (3.066 and 5.198), number of seeds per plant (31.599 and 
34.97), days to maturity (3.586 and 5.105), The number of clusters per plant (18.424 and 20.964) as well as the biological 
index (24.49 and 27.73) values recorded for GCV and PCV respectively. This suggested that by using selection and 


hybridization, these qualities may be improved for breeding high- yielding cultivars. 


The broad sense heritability for the traits under study ranged from 24.7 to 89.2 % (Table 3). According to 
Robinson et al., (1949), broad sense heritability was classified as low (<30%), medium (30% to 60%) and high (>60%). 
High heritability was observed for seed index, number of seeds per plant, number of primary branches per plant biological 
yield per plant and number of clusters per plant suggests that these features might be improved simply through selection. 
Reena et al. (2016) and Mohanlal et al. (2018) the qualities were also shown to have a high heritability. The traits showing 
moderate heritability viz., days to 50% flowering, days to 50% pod setting days to Maturity, pod length and could be 


improved through indirect selections. 
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Number of major primary branches per plant, biological yield per plant, number of seeds per plant, and harvest 
index all had higher genetic advance as a percentage of the mean. These findings support Rajashekar et al., (2017) 
conclusions that genetic advance suggests predicted improvement as a function of selection. In polygenetic traits, it was 


utilized to estimate the type of gene action. Progress in genetics Genetic has progressed. Low (<10%), moderate (10%- 
20%), and high (>20%) genetic advancements are classed as low (<10%), moderate (10%-20%), and high (>20 %). 


High heritability combined with genetic progress is a winning combination. The harvest index, biological 
yield per plant, number of pods per plant, and the number of clusters per plant are all factors to consider. Number of 
major branches per plant, number of pods per plant, pod length, harvest index, biological yield per plant, and seed yield per 
plant all had high heritability and moderate genetic progress as percent of mean. These findings are consistent with 


Dharmendra et al findings throughphenotypic selection regardless of season. 


The current investigation came to a conclusion based on the mean performance, genotype IPU-94-1 had 
maximum seed yield per plant (8.95), clusters per plant (22.06), number of primary branches per plant (9.34), pod length 
(9.57) and seed index (93.55). Performance in terms of seed yield per plant and other parameters taken into account 
genotypes IPU- 94-1 may be regarded of as the best genotypes for per-plant seed yield, followed by UH-10, BH-82-2, 
IPU-95-13 and VBN-4. 


High heritability coupled with moderate genetic advance as percent of mean were observed for number of primary 
branches per plant, number of clusters per plant, biological yield and harvest index. Selection of these traits was useful for 


furtherimprovement in plant breeding programme. 


Studies on correlation association between traits showed that the results are presented in Table 4 and Table 5. 
Seed yield per plant had significant and positive association with number of primary branches (0.298, 0.437), number of 
clusters per plant (0.500, 0.613), number of pods per plant (0.384, 0.601), seed index (0.938, 0.970) and biological yield 
(0.518, 0,616) and also significant and negative association with days to 50% flowering (0.035,0.046), plant height 
(0.78,0.198), number of seeds per plant (0.195,0.217) at both phenotypic and genotypic level respectively. 


Another study found a similar positive and Significant for plant height, number of clusters per plant, and number 
of pods per plant (Sushmitharaj et al., 2018); number of primary branches per plant and hundred seed weight (Kerthiga et 
al., 2018). 


The characters’ paths were identified using path analysis. days to 50% flowering, number of primary branches, 
number of pods per plant, number of seeds per plant, pod length, biological yield and the harvest index at the phenotypic 
and genotypic levels, there is a positive direct effect on seed yield. These results were in accordance with the findings of 
Konda et al. (2008) and Bharti et al. (2014). The nature and amount of correlation coefficients, as well as their direct and 


indirect impacts, lead to the conclusion that simultaneous selection improves black gram seed yield. 


In the final result, correlation coefficient analysis concluded that with number of primary branches per plant, 
number of clusters per plant, number of pods per plant, seed index and biological index showed significant and positive at 
both genotypic and phenotypic level. Path analysis showed that the number of primary branches per plant, number of pods 
per plant, number of seeds per plant, pod length, biological yield and harvest index at the phenotypic and genotypic 
levels, there is a positive direct effect on seed yield.. The route analysis assistsin partitioning the correlation coefficients of 


yield components with seed yield into direct and indirect impacts, ensuring that an attribute's real contribution as well as its 
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influence through other features are both taken into account. With all of this in mind, research was conducted on a 


collection of blackgram genotypes in orderto develop an appropriate selection method for genetic improvement. 


Table 1: Following are the Results of an Analysis of Variance (ANOVA) for 13 Quantitative 
Characters in Blackgram. 


| 1 [Days to 50% flowering 4.637 9.734 ** 3.742 

| 2 [Days to 50% podsetting 

20.09%** 
4 __ [Plant height (cm) 13.39 33.3* 16.78 

| 4 


plant 


| 6 Number of clusters perplant 29,58°## 
umber 0 ods perplant . 2 

| 7 [Number of pods perpl 10.04 46.47*#* 
umber of seeds perplant : : 

| 8 Number of seeds perpl 0.117 Tse 
od ten cm. 2 é : 

| 9 [Pod length (cm) 220.35 

4.003*** 
1010g1Cal yle. er plant : 5 : 

| 11 _ [Biological yield per plant(g) 14.57 25 

| 12 {Harvest index (%) 242.35 525.7*#* 71.93 
ee 1€. er plant : ‘ 

| 13 |Seed yield per plant (g) 0.243 4.194 0.285 


* Significance at 5% level, **Significant at 1% level of significance and *** Significant at 0.1% level of 
significance 





Table 2: Mean Performance of 21 Black Gram Genotypes for 13 Quantitative Character 





[1 |1PU-02-43] 47.81 [55.097] 60.46 | 28.70 | 5.867 | 13.897 | 29517_| 5.633 | 3.610 [6.297] 9.813 
2 PLU-99-10 46.82 _| 62.80 | 242 | 7.130 17403 | 33.257 4.153 13.020 _| 61817 
33.207 63.49 | 35.63 BH 16677 [3.143 [3937 ae re6IT 


TPA 

Frese] a5 sear aro 

[9 C-240-183] 47.87 | 

[10] BH822| 45.36 | aur [3507 
pesos Sse nae es 

12 | gp 


Elles 6120 | 2581 | 6877 14323 | 35.293 ee 11.070 


my Sr | 65.88 | 


| 8.023 | 

hep meas [was —fsasr 130 [9a | ere sass at af soot] ans ano 

retreats fe eae ees aa rs naar 

EN 16.240 | 53.297 
SUITS TS) [ 2684 [8440 42 133 Lor a | | 8730] 

Pes | et [ee en fae er ne se [So 

a 

me ee 158-0519 | OS JOT] — 0988 L497 | 0300 

338 [373 | 676 | 137s [2685 [asia | 148s | 0985 [069] 2766 [13997 | 088 

Z 453.[ 499 | 904 | 1940 | 3592 [e047 | 1996 | 1318 [ose] 3.700 | 18n9_[ 1180] 
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Table 3: Coefficient of Variation, Heritability and Genetic Advance for 13 Characters of Black Gram 


umber of clusters per plant 
umber of podsper plant 
umber of seedsper plant 
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| 1.99 | 5. 


0.11 


Bait 


2.7 


9.77[24.02| 67.8 0.85 33.54 
16.52 
'g = Phenotypic Variance, Vg = Genotypic Variance, PCV = Phenotypic Coefficient of Variance, GCV =Genotypic 
Coefficient of Variance, = Heritability (broad sense), GA = Genetic advance 


82 





Tabled: Correlation Coefficient between yield and its Associated Traits in Blackgram Genotypes at Phenotypic Level and Genotypical Level 


2.13 


1.000 | 0.036 | 030% | 0.050 | 1st | 0054 | 0030 | 0054 | -0019 0180 | 0183 | 0.035 


256" | 035 | 022 | 0103 | 01s [ 01 | 0105 | 043s | 0306" | 0.046 
Yoon | 0019 | 0189 | 014 | 03507] 003) | 006 | O14 | 01D | 107 | 0084 
omy | 0233 | 0353 | 05a | 0005 | 0213 o4se* | 0405" | 0.184 


0.579** 








.169** 


0.030 


0.006 


Po 000 | OSI | 0.016 


a OD 
Po 00s 0150 | 0 0210 | 0.195 | 
a 
Po 1000 9.287 | 0180 | 0.036 _| 02568 
a GO OO NB 

| T1000 | 0.6648 | -0.007_| 0.970** | 


0.085 





0.177 


0.189 


sy “oe | Ooi 
0.115 


{| 1000 | 028 | 0176 | 004 | 0050 | 194 | 0283 | 007 | 0102 | -00nt | 0.065 


0.298* 


0.510** | - 0.403** 


0.520 
33 


0.437** 
0.594 


B83 


0.769 *## 0.500** 


0412 


88e 


0.429 


Bae 


0.597 ### 0.384** 


me | co | oss | -0700" | Ooo 


0.518#* 
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Table 5: Direct and Indirect Effects between Yield and its Associated Traits in Black Gram Genotypes at Pheno 


Daysto50% fp | 0.0241 | 0.0009 | -0.0095 a 1355 
lowering fp} 1.2691 | -01689 | 1.1367 |-03051| 04408 | 02601 | 01318 | 0.1959 Ce Oe 5505 | 03009 | 00065 


a 0.0018 | -0.0501 | -0.0021 |-0.0010] -0.0095 |  -0.0070 0.0176 0.0016 
ped seing 3 3 : 


2] 0: eT ne 
5 a EER ESS ea 06875 = D198 
Numberof fp [ 0.0040 [0.0042 | -0.0039 [-0.0055] 0.0222 [0.0097 | 0.0123 sony onrT [oar [one 


pra 03770 | 02486 | 03040 |-o2704] 1.060 | osteo | osror | -o0320 |o.1s66 | 04746 0.095 


] dons | 00087 | 00013 | ooo] -o01 | 00323 | 00198 | 0.0002 | 0.0061 | -0.0192|-0.0249 | 0.0168 


Number of 
clusters 


ied 0.3760 


h —_— 


Seed Index 


it 0.5988 


we Fa [| [fle 


- 0.5521 


=e 0.8242 0.5725 0.0451 — |- 0.8334) 1.9268 | 0.8140 aaa] oa | 


0.0310 


| to 0.0869 | -0.0065 i | ae aa ne Sa ra 
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5 i ES Te 03303 | 0571 | 01650 | 0.9085 


Babee fp | 01238 | 0.1183 | 00707 |-0.0355| 0.0865 1520 | 04106 | 0010 [0 





$1185 | 0.2292 | 0.9944 |-0.8618) 2.4812 0.8486 0.5315 0.0916 |- 0.8760) 3.2333 0.5085 


ase a O21 | 0.338) $1312 0.0267 tee 
La 


ase 01 1 

4 ! aH 0613 [0601 [2176 £0 ae [1.0000 _| 
fp | 0.0009 _| 10007_| 007 on | 00162 | 0.0277 | -0.0004__|-0.0075 | 0.4797 | 0.3536 | 0.0976 | 
a a ee ob O73 | 0.0951 | 0.2229 | 0.2360 | -0.0769] 0.9989 | 0532] 
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